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sofskaya polemika s Biruni', TIVN AN UzSSR, 19353, vol. 1, pp. 46-56;

and H. 4. ﬁlken, op. cit, pp. 16 ff.

(8)- 1In this brief analysis of the questions and answers exchanged
between al-Biruni and Ibn Sina, we shall only deal briefly with Ibn
Sina's responses in as much as they are all arguments drawn from his
well-known exposition of Peripatetic natural philosophy found in the

Shifa', Najat, the Dinishnima-yi “ala'i known to the Western world as

Le livre de science, trans. by H. Masse and M. Achéna. 2 vols., Paris,

1955-58, and other works. For an analysis of this natural philosophy

see I, Wolfson, Crescas' Critique of Aristotle, Cambridge, 1929; and

S. H. Nasr, An Introduction to Islamic Cosmological Doctrines, chap-

ters 11-14.

(9)- It is important to note that this is the only known instance
before Kepler when the possibility of the elliptical movement of the

heavens is discussed.

(10)- Considering the eminence of al-Biruni, this fact is itself in-

dicative of the respect with which Ibn Sina viewed Macgﬁmi.

(11)- See S. Pines, ,('"Quelques tendances antiperipaticiennes de la

pensée scientifique islamique", Thales, 1940, vol. 4, pp. 210-19.

(12)- We have dealt with this question more extensively in our An In-

troduction to Islamic Cosmological Doctrines and Science and Civili-

zation in Islam, Cambridge (USA), 1968, New York, 1970.

14



‘ishg) to him and said that Macgﬁh; had the same relation to him as

Aristotle had to Plato.

(5)- See Epftre de Beruni contenant le répertoire des ouvrages de

!l_lhammad B. Zakariya al-Razi, ed. by P. Kraus, Paris, 1936, p. 33,no.

28, al-Birunl also wrote a series of ascilah on metaphysics publi-

shed uncritically by H. Z. Ulken in his Ibn Sina Risaleleri, vol. II,

Ankara, 1953, pp. 2-9.

(6)- The work also appears in the catalogue of the writings of Ibn
Sina and is referred to by the early biographers of Shaykh al-ra'is.

See Y. Mahdavi, Fihrist-i nuskhah-ha-yi musannafat-i Ibn-i Sina (Biblo-

graphie d'Avicenne), Tehran, 1333, pp. 11-15.

(7)- The first part of these exchanges, excluding the response of
Macgﬁni, were published uncritically by Z. Ulken in his Ibn Sina Ri-
saleleri, vol. II, pp. 10-36; they also appear in Ibn Sina's Jami€ al-
Eggéxi‘, Cairo, 1917; a partial Persian translation which again ex-
cludes the Macgimi response can be found in the 12th/19th century com-

pilation Nama-yi danishwaran-i nasiri, second edition, Qum, 1338, vol.

1, pp. 116-18; and in A.A. Dehkhoda, Sharh-i hal-i nabigha-yi Shahir-i

Iran Aba Rayhan ... Biruni, Tehran, 1324 (A.H..solar), pp. 29-64. The
Persian translation is by Mirza Abu'l-Fadl Sawaji. Studies of these

Questions and Answers in yestern languages can be found in S. H., Nasr,

An Introduction to Islamic Cosmological Doctrines, chapter 10,where

some of questions are translated; S.ll, Barani, '"Ibn Sina and Alberuni,

a study in similarities and contrasts'", Avicenna commemoration volume,

Calcutta, 1956, pp. 3-14; Yu. N. Zavadovskiy, "Ibn Sina i ego filo-

13



NOTES

(1)- See P. Kraus, '"Raziana'", trans. by A. J. Arberry, Asian Review,
1949, pp. 703-713.
(2)- See Ibn Arabi, "Epitre adressée a 1'Imim Fakhru-d-Din ar-Razi"

trans. by M. V&lsan, Etudes Traditionnelles, vol. 62, Juillet-Octobre,

1961, 246-253.

(3)- This important correspondence remains unedited to this day al-
though several scholars in the past have begun work on it and have

promised an edition of it.

(4)- With the biographies of the figures involved we are not concer-

ned here. For al-Biruni see al-Biruni Commemoration Volume, Calcutta,

1951; the preface of E. C.Sachau to his India, London, vol. I, 1910;

5. H. Nasr, An Introduction to Islamic Cosmolqsi§a1 Doctrines, Cam-

bridge (USA), 1964, chapter 5; and S. H. Nasr, al-Biruni, An Anno-

tated Bibliography Tehran, 1973. For Ibn Sina see S. Afnan, Avi-

cenna, His Life and Works, London, 1958; S. H. Nasr, Three Muslim

Sages , Cambridge (USA), 1964, chapter I; and S. H. Nasr, An Introduc-
Sages an ‘ntrocuc

tion to Islamic Cosmological Doctrines, chapter 11, which also con-

tains an extensive bibliography. As for Macgﬁmf there is no study on
him in Luropean languages and recourse must must be had to the tradi-

tional Islamic biographical and hagiographical sources such as Tati-

mmah siwan al-hikmah, of Bayhaqi, ed. by M. Shafi¢, Lahore, 1935, pp.
95~97. According to traditional sources Macgﬁmi was so close to Ibn

Sina that the latter dedicated his Treatise on Love (Risalah fi'l -

12



languages and especially in English in the field of Islamic philoso-
phy and science, such a translation could provide valuable first hand
material for a direct stuly of Islamic philosophy and science. It
would also make known in detail to the Western audience one of the

most engaging debates in the annals of Islamic intellectual history.

In conclusion we wisk to thank Mr. William Chittick and Mrs.

I. Hakemi who have helped us with the preparation of this manuscript.

Seyyed Hossein Nasr

Tehran
Shahrivar 1352
Shatban 1393

September 1972
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An examination of the questions poscd by al-Biruni reveals their
vital significance for the history of science. In Islamic civili-
zation the main school of natural philosophy which served as the im-
mediate philosophical backzround for most Muslim scientists was the
Peripatetic, itself a synthesis of the views of Aristotle, his Alex-
andrian commentators and certain elements of later Neoplatonism. Ibn
Sina in his Peripatetic writings represents this main current at its
most mature form. But there was also an anti-Aristotelian current
which is of much importance for an understanding of Islamic sciencegll)
to which the questions of al-Biruni belong. Some of the anti-Aris-
totelian elements derived from schools related to the Pythagorean-
Hermetic heritage of Antiquity such as the writings of Jabir ibn Hay-
yan and the Ikhwan a1-§af5' while others issued from the logical cri-
ticism of individual philosophers and scientists such as Muhammad ibn

(12) Al-Biruni's criticism of Peri-

Zakariyya' al-Razi and al-Biruni.
patetic natural philosophy is one of the sharpest criticism of this
dominant school. It touches upon the most difficult and thorny p;ob-
lems of Aristotelian physics and for that very reason resembles some
of the debates carried out against this form of physics by Renaissance
and 17th century scientists in the West, although the point of view of

al-Biruni is very different from that of the Western critics of the

Stagirite.

It is our hope that now that this important text is finally edi-
ted critically it will be translated in its totality into a European

language. Considering the paucity of works available in European

10



Upon receiving Ibn Sina's replies, al-Biruni took it upon him-
self to answer them, once again iesponding to all the first ten ques-
tions except the sixth and the eighth (pp. 51-56 of the Arabic text)
and the first seven of the eight last questions posed by himself (pp.
56-58 of the Arabic text). In these responses, which arc mostly
short and categorical, al-Biruni shows for the most part his dissa-
tisfaction with Iun Sina's answers and the fact that the questions
first posed by himself continue to stand out as unanswered despite
the attempts of the master of Muslim Peripatetics to find a solution

for them.

This debate has a final chapter which concerns Abu Sa®id al-
Macgﬁmi. entitled Faqih, one of Ibn Sina's most learned and respec-
ted students, whom the master asked to send a final reply to al-Bi-

(10)  prom Macgﬁmf's own words (p. 59 of the Arabic text) it

runi.
seems that he had written to al-Biruni on the subject before but his
work was lost. In any case in the present set of answers (pp. 59 ff.
of the Arabic part of the present edition) he sets out at length to answer
al-Biruni's second set of objections, basing himself on the tradition
of Peripatetic natural philosophy of which he shows himself to be an
accomplishedmaster. His long response thus brings to a conclusion

this most challenging and remarkable set of exchanges between two of
the greatest masters of Islamic thought, al-Biruni and Ibn Sina aided
by his pupil, an encounter wh‘ch marks one of the highlights of Islamic
intellectual history and in fact medieval philosophy and science in

general.



two southern quarters are the same ? 1Ibn Sina offers certain incon-
clusive reasons drawn from natural philosophy stating that the main
reasons must come from the mathematicians, among whom al-Biruni is

himself one of the acknowledged masters.

5. Making use of a square, itself divided into four squares,
al-Biruni brings out the question of how the two oppositesquares can
be tangential,to which Ibn Sina gives a long reply emphasizing that
a line has only length and not breadth and a plane length and width
but not depth, hence the two opposite squares canpot be said to be in

any way tangential or connected.

6. If there is no vacuum either inside or outside this world
why is it that if the air within a flask is sucked out water rises up
in it? Ibn Sina answers that this is not due to a vacuum, Rather, a
certain amount of the air remaining in the flask contracts as a re-
sult of the coldness of the water causing the water to rise within the

flask.

7. If things expand through heating and contract through cool-
ing then why does a flask full of water break when the water within it
freezes? 1Ibn Sina believes that it is the air which upon being cooled
contracts almost causing a vacuum to be crcated in the flask, and since

that is not possible causing the flask to break.

8., Why does ice float on water while its earthy parts are more
than water and it is therefore heavier than water? Ibn SIna replies

that upon frecezing ice preserves in its intcrnal spaces and lattices

airy parts which prevent it from sinking in water,
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1. VWhy is it that if a spherical glass vessel is filled with
water it causes objects next to it to burn by concentrating the light
that passes throush it upon them, while if the vesscl is filled with
sir instead such is not the case. Ibn Sina answers that water reflects
the light that shines upon it and air :ioes not,so that air cannot cau-
se these reflections to become concentrated in one place and cause

something to burn.

2. Some assert that all the four c¢lements move naturally down-
ward while others assert that earth and water have a natural downward
motion and fire and air an upward one. Which is correct? 1Ibn Sina

defends the second view giving*catcgorical reasons against the first.

3. How is vision possible? Why can we see beneath water where-
as water is an opaque body which should reflect the rays of light at
its surface? Ibn Sina refers to the views of Aristotle and Plato con-
cerning vision and the harmony al-Farabl sought to establish between
them. He then states that according to Aristotle vision results from
the eye becoming affected by the '"qualities'" of visible colors con-
tained in the air that is in contact with it. According to thic theo-
ry the problem mentioned by al-Biruni does not arise since both water
and air are transparent bodies that can transmit the colors to

the sense of sight, thus making vision possible.

4. Why is only a quarter of the surface of the earth in the
northern hemisphere covered by land that is settled and the rest
empty, while two quarters of the southern hemisphere remain unsettled,

considering the fact that the laws pertaining to the two northern and



generate more heat at the equator than at the two poles, how is it
that Aristotle considers the element fire to Le spherical. To this
question Ibn Sina answers by reminding al-Biruni that contrary to

some of his predecessors Aristotle considers fire to be an independent
element like the other three and not brought into being by the heat

generated by the movement of the heavens.

9. Al-Biruni asks that if it is in the nature of heat to rise
how is it that the heat of the sun reaches us. He also asks what is
the nature of rays. Ibn Sina answers that in the world of generation
and corruption heat does not neccssarily rise bccause it does not have
any essential and natural motion. It possesses only accidental motion.
Moreover, the heat of the sun does not descend from above but is a re-
sult of the reflection of solar rays which are not bodies in themsel-

ves but attributes of a transparent body.

10. Al-Biruni asks about the nature of the transformation of
elements into each other (istihalah), whether it is the result of the
—
proximity of one body to another or the intermingling of their parts
or some other process. To this question Ibn Sina gives the well-known
Peripatetic reply that transformation comes about as a result of the
taking away of one form and the wedding of a new form with the Ezlé of

a particular body.

After these questions which are related to Aristotle's De Caelo,
al-Biruni poses eight other questions himself (pp. 38 ff. of the Ara-

bic text) related to natural philosophy, as follows:



of other worlds which differ from this world but defenis the Aristo-
telian view that there cannot be another world such as this with the

same elements and nature.

6. The objection mentioned by Aristotle and repeated by his
commentators that if the heavens were to be elliptical rather than
spherical a vacuum would be created is rejected by al-Biruni who shows
that if an ellipse moves around the major axis and a lentil-shaped
figure around the minor axis they will revolve like a sphere without
there being need of a void. Al-Biruni asscrts that he docs accept the
circular motion of the heavens but wonders at the reasons offered by
Aristotle to refute the possibility of the heavens having an ellipti-

(9)

cal motion.

On this question Ibn Sina praises al-Biruni highly and is himself
critical of some of the apologies offered by Aristotle's commentators

concerning the First Doctor's views.

7. Al-Biruni criticizes Aristotle's assertion that motion be-
gins from the right side and also the cast as far as the heavens are
concerned, this assertion being followed by the claim that east is the
right side and the right side is east, thus giving a circular defini-
tion. Ibn Sina objcects by defending Aristotle's view and saying that
he was trying in reality to show that since thc ecast is the origin of
the movement of the heavens it is also the right direction of the hea-

vens and that he did not in any way give a circular definition.

8. Al-Biruni turns to the question of sublunar physics stating

that since the motion of the heavens generates heat and since it should

5



plies by explaining what Aristotle meant by six dircctions,which re-
fer to the extremities of the length, width and depth inherent to

physical space.

4, The opposition of Muslim Peripatetics, whom al-BIr;nI iden-
tifies with Aristotle himself, to the view of the theologians (mutakal-

limun) concerning atoms (juz' la yatajazza) is bitterly attacked. Al-

Biruni admits that there are certain difficulties in the atomistic
view but holds that the view held Ly the Peripatetics is more open to

criticism than the view of the theologians.

To this attack, which reflects an outstanding instance of a long
history of debate and opposition between the defenders of the view of
continuity and discontinuity of physical bodies, Ibn Sin; responds by
reminding al-Biruni that Aristotle considered matter to be divisible
ad infinitum only potcntially and not actually, so that the example
given by al-Biruni of the apparent impossibility of one moving body
overtaking another because of the infinite number of points it has to

traverse is not valid and such a problem does not arise.

5. Al-Biruni criticizes the Peripatetic denial of the possibi-
lity of the existence of another world completely different from the
one we knowyand unknown to us because it is coupletely veiled to our
scnses. lle cites as illustration the fact that it is impossible for
the person who is born blimd to conceive of visionm. In the
sane way there might be other worlds for the perception of which man

does not have the necessary faculties. Ibn Sina accepts the existence



Aristotelian thesis that circular motion is innate to heavenly bodies,
asserting that although the heavenly bodies do move iﬁ circular motion,
such a motion could be '"forced" (bi'l-qasr) and accidental (bi'1-‘a-
sgg) while the motion natural to these bodies (bi'l-dhat) could be

straight.

Ibn Sina replies to these objections along the lines of argu-
ment presented in standard works of Peripatetic natural philosophy

which he hirdelf developped so fully in the Shifa' . (8)

2. Criticism of Aristotle's over-reliance on the views of the
ancients and his predecessors concerning the conditions of the hea-
vens without relying upon his own observation. An example is given
by al-Biruni of the Hindus description of mountains which cannot be
relied upon because if one observes them today one sees that they have

altered.

Ibn Sina reminds al-Biruni of the difference becween mountains
which undergo generation and corruption and the celestial bodies which
do not do so. Furthermore, he accuses al-B;r;n; of having learned
this argument from either John Philoponos, who was opposed to Aris-
totle because he himself was a Christian, or Muhammad ibn Zakariyya'
al-R;zi. who according to Ibn Sina should have remained content with

medicine and not meddled in metaphysics, in which he had no competence.

3. Al-Biruni criticizes Aristotle's view that there are only
six directions to space giving the example of a cube around which one

can imagine more than six cubes that are tangent to it. Ibn Sina re-



the gqiblah, (5) but the most important al-As'ilah wa'l-ajwibah is -

without doubt the one with which we are conccrned here. Although not
mentioned in the catalogue of his own works which accompanies his enu-

meration of Razi's writings (Fihrist), it is already cited in the

complement (Tatimmah) to Abu Sulayman al-SijistEn;'s Siwan al-hikmah
L4 .
(6)

and reiterated by many later biographers.

The Questions and Answers, whose text is edited critically for

(7)

the first time here, include ten questions pertaining to Aristotle's

al-Sama' wa'l-“3lam (De Caelo ) and eight other questions posed by

aerIrﬁnf h;mself. These are answered by Ibn Sina one by one. Then
al-B;r;nT once again responds to Ibn Sina's answers discussing eight

of the first ten and seven of the last eight questions. Finally Ma&
§ﬁm§ answers al-Biruni once again on behalf of Ibn S;ﬁ;. There are
then altogether two sets of exchanges on some of the most fundamen-
tal points of ''natural philosophy'" between al-B;r:n;. the "“independent”
scientist and thinker, and the most eminent representative of the Is-
lamic Peripatetic (mashsha'l) school, Ibn S;h;, and one of his fore-

most pupils, Abu Satid Ahmad ibn ‘at al-MacéﬁmT.

The first ten questions gp. 2 ff.of the Arabic text) pertaining

to Aristotle's De Caelo concern the following subjects: #

1. A criticism of the reasons given in Aristotelian natural
philosophy for denying that the celestial spheres have gravity or ie—
vity. Al-Biruni does not reject the view of Aristotle but criticizes

the reasons given to sustain such a view. Moreover, he criticizes the



In the Name of God
Most Merciful and Compassionate

Prolegomena

In the rich tradition of Islamic intellectual history there are
several instances in which leading intellectual figures have left in
writing the excha;ges of idea and debates which they have carried out
with each other on the highest intellectual level. These instances

include the attacks of the Isma ili theologian Abd iatim al-Razi
(1)

,

against thc philosopher-physician Muhammad ibn Zakariyya al-Razi
the letters exchanged between the AshCarite theologian Fakhr al-Din

(2)

al-Razl and the Sufi Ibn CArabi '<’, the debates carried out between

the philosopher-scientist Nagir al-Din al-?ﬁsi and Ibn Arabi‘'s fore-

: (3)

most disciple §adr al-Din al-Qunyawi and several other cases of
outstanding interest. They reveal a tradition within the Islamiec
world in which the acutest and most problematic aspects of metaphysics,
philosophy, theology, or natural science are brought into focus through

forms of criticism, debate, dialogue or exchange of letters.

Among such instances one of the most important is the series of
questions and answers exchanged between al-mir;n; and Ibn S;n; in which
Ibn Sina's student Hacgﬁn;'also took part.(4) This series of exchanges
stands as a peak of Islamic intellectual history and a key to the um-
derstanding of an aspect of al-Biruni's thought not discussed exten-

sively in his other writings.

Al-Biruni is known to have composed other "questions and answers"

(al-As'ilah wa'l-ajwibah) in such matters as finding the direction of
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